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Synthesis of Monoselenoacetals Using Diisobutylaluminium Benzeneselenolate
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Monoselenoacetals can be synthesized from the reaction of acetals
with diisobutylaluminium benzeneselenolate (~-BuoAlSePh) under mild
conditions in good yields. Diselenoacetals are also obtained by treating
acetals with large excess amount of -BusAlSePh.

Monoselenoacetals are synthetically useful reagents,1) and yet only very limited methods
have been developed for the synthesis of these compounds.1: 2) In this paper, we wish to report a
convenient transformation of acetals into the corresponding monoselenoacetals by the use of
diisobutylaluminium benzeneselenolate (i-BupAlSePh) (Eq. 1).3)
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When dimethoxymethane was treated with i-BupAlSePh, generated in situ from diphenyl
diselenide and a toluene solution of diisobutylaluminium hydride,8) at 40 °C for 5 h, methoxy-
(phenylseleno)methane was formed in 98% yield (run 1). A similar reaction is applicable to a
variety of acetals (Table 1).7) In all cases except for PhCH(OCHs)2, monoselenoacetals have
been synthesized in good yields with excellent selectivity. Similarly, EtoAlSeEt serves as a
selenolate agent (run 3). Of special interest is that alkyl methoxymethyl ether is converted into the
corresponding alkyl phenylselenomethyl ether highly selectivety (run 7). On the other hand, cyclic
ethers bearing an a-alkoxyl moiety gave cyclic monoselenoacetals in moderate yields (runs 8 and
9). The acetals of acyclic and cyclic ketones gave less satisfactory results under the same reaction
conditions, but good results were obtained by the reaction under the conditions using 2 mol equiv
amount of i-BuoAlSePh at 0 °C for 1 h (runs 10 and 11).

Hoping to find out further utilization of i-BusAlSePh, we have investigated the synthesis of
diselenoacetals by the reaction of i-BupAlSePh with acetals. Treatment of the acetals with 3 mol
equiv of i-BupAlSePh at 50 °C for 20 h gave rise to the corresponding diselenoacetals as the
major products (Eq. 2).

Further investigations on mechanism of the present reaction and its synthetic application are
in progress.
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Table 1. Synthesis of Monoselenoacetals

. b
Run Acetal Products (%, yield)a )
d
1@ CH,(OCH3), CH,(OCH3;)SePh (98)C)
2 CH,(OC,Hs), CH,(OC,H;)SePh (87)°
3 CH,(OC,Hs), CH,(OC,Hs)SeC,Hs (84)°
4 CH;CH(OCH3), CH;CH(OCH3)SePh (75)
)
5  C,H,sCH(OCH3), C,H,sCH(OCH3)SePh (100)°
f
6 PhCH(OCHj3), PhCH(OCH3)SePh (34) PhCH(SePh), (28)
7 CgH,;30CH,0CH, CgH ;0CH,SePh  (69)  PhSeCH,OCH; (7)
8 Q Q (58) HOC,HgCH(OCH5)SePh (29)
0~~0CH,4 0" SePh
9 (53) HOC,HyCH(OCH,Ph)SePh (32)
) (Oj‘OCHZPh (Oj‘seph a8 2
10®  (CH;),C(OCHy), (CH;),C(OCH3)SePh (86)

I lg) O(OCH3 <:>(OCH3 76)

OCH; SePh
a) Isolated yields. b) Based on acetal. ¢) GLC yields. d) 40 °C, 5 h. e) Et;AlSeEt was used
instead of i-Bu,AlSePh. f) 30 °C, 5h. g)i-Bu,AlSePh (2.0 equiv.), 0 °C, 1 h.

R\ /OCH3 toluene (3 mL) R\ /OCH3 R\ /SeP h
C + i-Bu,AlSePh : - C + C (2)
VRN 2 ° / /
H  OCH; S0°C,20h H \SePh H \SePh
1 mmol 3 mmol R = CH, 11% 48%
R = C7H15 18% 53%
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